Spiniform setae on scorpion legs have been used as a reliable source of taxonomic information, especially in the superfamily Scorpionoidea Latreille 1802 (Francke 1978; Lamoral 1979; Prendini 2000) . For example, species of the family Diplocentridae are partially characterized by the telotarsal spiniform macrosetae formula. This formula (e.g., 4/4: 4/5: 5/5: 6/6) represents the number of spiniform macrosetae present on each face (prolateral/retrolateral) of the ventral aspect of the telotarsus on the four pairs of legs (I: II: III: IV). Basitarsal spiniform macrosetae have been considered only for the family Scorpionidae (Prendini et al. 2003) and have been ignored in the family Diplocentridae.
Recently, the basitarsal spiniform macrosetae pattern for legs III-IV has been used to separate species groups in Diplocentrus Peters 1861 and to diagnose D. zacatecanus Hoffmann 1931 (Santibáñ ez-Ló pez , but no other attempt has been made to analyze its utility as a species-specific diagnostic character, nor as a phylogenetically informative character. In a separate contribution, the basitarsal macrosetal pattern for the genera within the family Diplocentridae has been tested to determine its utility as a generic diagnostic character (Santibáñ ez-Ló pez et al. in prep.) .
To study the variation in the position and number of spiniform macrosetae on the ventral face of the basitarsus of the species in this family, we analyzed the degree or extent of intraspecific variation first on one species: Diplocentrus tehuacanus Hoffmann 1931, a species that is widely distributed in central Mexico and is well represented in collections (Fig. 1) . In the present contribution, we considered four types of variation: a) individual variation (bilateral symmetry), b) ontogenetic variation (three stages of development), c) sexual dimorphism (males versus females) and d) geographical variation (different populations).
METHODS
Terminology for the leg segmentation follows Couzijn (1976) , and for spiniform setae Lamoral (1979 ), McWest (2009 and slightly modified from Prendini (2000) . We consider the spiniform macroseta as stout, blunt seta, spinelike, with a socketed base and usually dark in color.
Spiniform macrosetal pattern on the leg basitarsus.-These setae are found on the ventral face of the basitarsus of the four legs; the arrangement (position and number of setae) is different between them, except for legs III and IV, which present the same pattern (Fig. 2) . Macrosetae on the distal margin of the segment are not considered, only those on the ventral face proper. Setae are named according to their relative position on the transverse axis of the ventral face of the basitarsus: p 5 prolateral side, v 5 ventral, r 5 retrolateral; and followed by their position with respect to the longitudinal axis: t 5 terminal, st 5 subterminal, m 5 medial, sb 5 suprabasal and b 5 basal. For example, a seta named pt means that it is found on the prolateral side and near the terminal portion of the basitarsus (e.g., Fig. 3 ). On legs I and II, one spiniform macroseta is also found on the retrolateral face, at the medial portion of the basitarsus (located in the retrolateral face and not in the ventral face; therefore, we use capital R: Rm to designate it; Fig. 3 ). The presence of the retrolateral median spiniform macroseta on leg II is a diagnostic trait for the genus Diplocentrus [the importance of the basitarsal macrosetae for the taxonomy of the family will be presented elsewhere (Santibáñ ez-Ló pez et al. in prep.)].
Observations were made using a stereoscopic microscope, Nikon SMZ 800. All illustrations are ventral views of the corresponding right leg (I, II, III and IV) and the prolateral pedal spur, located in the joint between the basitarsus and the telotarsus, is shown to help the reader understand the relative positions of the macrosetae studied. Illustrations were drawn using the software Adobe Illustrator C3.
Sixty-five specimens from different populations covering a wide range of the geographic distribution of D. tehuacanus were studied, including 44 adults (30 males and 14 females), 15 subadults (7 males and 8 females) and 6 juveniles.
In order to analyze the variation in the number and position of the setae present on the basitarsi, we considered the following: a) Individual variation. To determine whether asymmetrical variation within a single specimen existed, we compared the position and number of the macrosetae on both legs. We used (randomly selected) 12 males, 12 females, and 6 juveniles. b) Ontogenetic variation. To analyze variation in the position and number of the macrosetae between different developmental stages, we compared their arrangement on all adults against the subadults and juveniles. c) Sexual variation. To determine whether sexual dimorphism in spiniform macrosetal patterns within the species was present, we compared the arrangement of the macrosetae on each leg (I, II, III and IV) in males and females. d) Geographical variation. Because the range of distribution of the species is wide, we divided the populations available into three geographical sections: those found in the northern range of the distributional area (Region I with 10 specimens), those found in the central range (Region II with 43 specimens), and those found in the southeastern range of the distribution area (Region III with 12 specimens, which includes the type locality; see Fig. 1 ). We compared the ventral basitarsal spiniform macrosetal pattern on each leg (I, II, III and IV) from each region to each other, to determine whether geographical variation was present.
Finally, we propose a generalized pattern for the species, and compare it against the pattern of two morphologically 
RESULTS
The spiniform macrosetal pattern was more variable on leg I than on the others, followed by leg II. The basitarsal spiniform macrosetal pattern for Diplocentrus tehuacanus is as follows (see also Fig. 3 ):
Leg I. Two subterminal spiniform macrosetae (pst and rst) and two median spiniform macrosetae (pm and rm) are found. The presence of a ventral terminal macroseta (vt) was observed in 11 of the 65 specimens, and it was always asymmetrical (present on one side and absent on the other; Table 1 ) and is not considered part of the generalized speciesspecific pattern. A retrolateral terminal macroseta (rt) was found on 11 specimens; on 5 of them asymmetrically (present on one side and absent on the other) and on 6 specimens present on both legs; it is nonetheless not considered part of the species-specific pattern because it is missing in the majority of the specimens (Table 1) . A retrolateral median spiniform macroseta (Rm) is present on all specimens.
Leg II. Three terminal spiniform macrosetae are found (pt, vt and rt), one subterminal (rst) and two median spiniform macrosetae (pm and rm) are present. On this leg, we found only one case of asymmetry, involving macroseta rm (Table 1) . On the retrolateral surface, the median spiniform macroseta (Rm) is present on all specimens.
Legs III and IV. These two legs share the same basitarsal macrosetal pattern: Three terminals (pt, vt and rt), one subterminal (vst) and one median (vm) spiniform macrosetae Table 2 .-Ontogenetic variation (noted in bold type, or lack thereof) on the spiniform macrosetae on the ventral (and the retrolateral) face of legs I-IV. n 5 sample size (one juvenile missing both legs II); pt 5 prolateral terminal, rt 5 retrolateral terminal, vt 5 ventrolateral terminal, pst 5 prolateral subterminal, rst 5 retrolateral subterminal, vst 5 ventral subterminal, pm 5 prolateral medial, rm 5 retrolateral medial, vm 5 ventral medial, Rm 5 Retrolateral medial on retrolateral face; -5 inapplicable. On all juveniles, instead of a spiniform macroseta, a stunted macroseta was present on the retrolateral face. Table 3 .-Sexual variation on the presence and counts of spiniform macrosetae on the ventral (and retrolateral) face of legs I-IV: n 5 sample size; pt 5 prolateral terminarl, rt 5 retrolateral terminal, vt 5 ventrolateral terminal, pst 5 prolateral subterminal, rst 5 retrolateral subterminal, vst 5 ventral subterminal, pm 5 prolateral medial, rm 5 retrolateral medial, vm 5 ventral medial, Rm 5 Retrolateral medial on retrolateral face; -5 inapplicable. are found on these legs. A single case of asymmetry involving macroseta pt on leg IV was observed (Table 1) .
Variation.-A) Individual variation. From the sample used in this study, only 13 legs out of 236 studied (30 specimens 3 8 legs 5 240, less 4 missing legs) showed asymmetry: 11 (4.7%) on leg I (6 on macrosetae vt and 5 on rt); one (0.4%) on leg II (macroseta rm) and one (0.4%) on leg IV (macroseta pt). Six specimens out of 30 (20%) possessed macroseta rt symmetrically on both legs I, and as mentioned above five had it asymmetrically on the same legs I. B) Ontogenetic variation. Leg I. Seven adults (4 males and 3 females) and 2 subadults (1 male and 1 female) presented macroseta vt, which was absent in all juveniles; 15 adults and 4 subadults presented rt, which was also absent in all juveniles. No differences in the number or the pattern of spiniform macrosetae among age groups were found on the other legs (see Table 2 ). C) Sexual variation. No differences in number or pattern of spiniform macrosetae were observed between males and females, although both sexes had a low propensity to present one extra macroseta (either vt or rt) on leg I (as indicated above). No differences between sexes were found on the other legs (see Table 3 ). D) Geographical variation. Regions I and II had eight out of 53 specimens (15.1%) with vt and in 19 specimens (35.9%) rt on leg I. The 12 specimens from region III had no extra macroseta on leg I. No other differences were found in the other legs (see Table 4 ).
Thus the generalized basitarsal spiniform macrosetae formula for D. tehuacanus is Leg I with five: pst, rst, pm, rm 
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